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INTRODUCTION 
An ironic consequence of modern highways has been the emergence 
of new types of accidents. Recent investigations {l) have shown that 
"running off the road" may be the largest, single cause of fatalities on 
limited access, multilane roads. According to the 1967 Report of the 
Special AASHO Traffic Safety Committee ("Yellow Book") (Z) the rate of 
accidents in gore areas is approximately four times that of ran-off-the-
road accidents at other locations. Gore areas which are not or cannot 
be modified to provide favorable terrain and unobstructed recovery zones 
have been recognized as misfits in the environs of the highway. Crash 
cushions are only an expedient alternative. 
In March 1969, the Division of Research was assigned the design 
and evaluation of two barrier installations. In mid- sqmml;'r 196 9, a 
committee representing the Divisions of l'>ridges, Maintenance, TJ:a££ic, 
Design and Research was assigned prog:J:am J:tlsponsibUities, A survey 
(3) of the inte:J:state system disclosed twenty-five sHes adjml,ged eligible 
for safety improvements. One additional site came l!nder consideration 
later. Of these twenty-six sites, energy absorbing barders have been 
installed at five. Eleven more are planned but have not yet been installed; 
seven have been eliminated by contour grading; and three have been dis-
missed from consideration. 
The emergent objectives become: l) to design-away the need for 
barriers, crash-cushions, etc. wherever possible; Z) to modify existing 
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sites to remove obstructions and to provide recovery zones; and 3) to 
install arresting barriers where the obstructions cannot feasibly be 
avoided. Although this report relates the experience-histories of the 
barrier installations, the higher ideals, mentioned above, will surely 
prevail--and be on-going. The development of barrier systems has been 
relegated to others. The experience-histories cover two types: the 
HI-DRO- and the FIBCO-types. 
In attempting to determine which of the several types to utilize, 
a state-of-the-art review by the Division of Research in 1969 {4) led to 
the selection of the Hl-DRO Cushion Cells, Energy Absorption Systems, 
Inc. of Sacremento, California; and the Fitch Inertial Barriers, FIBCO 
Inc. of Hartfort, Connecticut. Later, it was decided to install a third 
type when the opportunity arose; this was the Steel Crash Cushion, 
Syro Steel, Girard, Ohio. Details of these types of barriers are in the 
manufacturer's literature. 
Movie cameras were installed at three of the barrier installations. 
The cameras were triggered by air-tubes pinned to the pavement or 
ground encompassing the gore area. Various types of encroachments 
were filmed. Some near-misses and a few crashes were recorded. At 
one site, the camera monitoring covered two years. 
To the extent possible, each accident was investigated. Damages 
to the barrier and the vehicle were assessed, In some instances, the 
driver was interviewed. Cost of repairing the barriers together with 
the cost of the installation provides the economic history of each site. 
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HISTORIES 
The history of each of the five barriers installed is given in the 
respective tables which follow. A photograph of each installation is 
shown also. A companion photo of each installation impacted is included. 
Table 6 summarizes all histories. Figures 10 and 11 show photos of a 
gore area 11 before" and 11 after" contour grading. 
One driver who fell asleep and impacted a Fitch barrier straight-
in indicated his belief that the barrier had saved his life. Another driver 
who was towing a house-trailer during early morning fog discovered he 
was in the off-ramp lane instead of the thru-lane; he veered across the 
gore and hit the front portion of the same Fitch barrier; this driver 
expressed the opinion that the barrier interferred with his recovery 
Here, at least, is a case where a safety device in one instance proved 
to be a hazard in another instance. It seemed that the second driver 
could not be consoled. 
An eight-minute movie film illustrates the variety of activities 
which occurred in the gore areas monitored with cameras. 
In a few cases in which the driver has been identified, the 
Department has filed claims to recover the cost of damages to the barrier. 
Thus far, none has been recovered. 
Prior to the arresting-barrier era, the Department innovated an 
earth-berm or dike to retard and deflect vehicles away from median-
piers of over-head bridges. These are illustrated in Figures 12 and 13. 
Although many of them have been constructed, there has been no history 
of encroachment thus far. 
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TABLE 1 
SUMMARY OF IMPACTS WITH FITCH BARRIER AT I 64- I 65-
I 71 INTERCHANGE IN LOUISVILLE; MAINLINE EXIT FROM 
I 65 NORTHBOUND 
Total 
Hit No. Date Modules Injuries Repl
acement Remarks 
Destroyed Cost 
1 2/11/71 8 $1168 No Re
cord 
2 2/17/71 2 $ 292 No Re
cord 
3 10/11/71 2 Hospitalized $ 292 Damage to Guard-
Overnight rail & Light 
Standard 
4 1/12/72 2 $ 292 No Re
cord 
TABLE 2 
SUMMARY OF IMPACTS WITH HI-DRO CUSHION AT I 64 - I 65 - I 71 
INTERCHANGE IN LOUISVILLE 1 SOUTHBOUND SECONDARY GORE BETWEEN 
RAMPS 4 AND 8 
HIT DATE INJURIES REPAIR COST REMARKS 
1 2/71 $60 
2 6/23/71 $60 On film 1 
Vandalism 
3 11/23/71 $60 On film: 
Snow conditions/ 
Vehicle slid in-
to barrier side-
ways. 
4 2/72 Not Wet daytime 
Available conditions r 6-
wheeled truck 
FIGURE l. 
FIGURE 2. 
Fitch Inertial Barrier Installation at I 64 -
I 65 - I 71 Interchange in Louisville: Main-
line Exit From I 65 Northbound 
Fitch Inertial Barrier shown in FIGURE 1 
after an Impact 
FIGURE 3. 
FIGURE 4. 
HI-DRO cushion Installation at I 64 - I 65 -
I 71 Interchange in Louisville; Southbound 
Secondary Gore Between Ramps 4 and 8 
HI-DRO Cushion shown in FIGURE 3 after an 
Impact 
TABLE 3 
SUMMARY OF IMPACTS WITH HI-DRO CUSHION AT I 64 - I 65 - I 71 
INTERCHANGE IN LOUISVILLE: NORTHBOUND SECONDARY GORE BETWEEN 
HIT DATE 
1 1/14/72 
FIGURE 5. 
RJ\MPS 3 AND 6 
INJURIES REPAIR COST REMARKS 
$321 No record 
HI-DRO cushion Installation at I 64 - I 65 -
I 71 Interchange in Louisville: Northbound 
Secondary Gore Between Ramps 3 and 6 
TABLE 4 
SUMMARY OF IMPACTS WITH FITCH BARRIER AT I 75 - 5th STREET 
INTERCHANGE IN COVINGTON, GORE AT SOUTHBOUND EXIT RAMP 
TOTAL* 
HIT MODULES REPLACEMENT 
NO. DATE DESTROYED INJURIES COST REMARKS 
1 1/24/71 8 None $1088 Driver fell asleep 
2 2/15/71 2 $ 272 No record 
3 4/1/71 8 $1088 No record 
4 4/7/71 3 s 408 No record 
5 5/8/71 1 $ 136 No record 
6 5/23/71 7 Cuts, 
Bruises, 
Chipped 
tooth s 952 Tir~ blowout 
7 8/8/71 9 None $1224 Heavy fog 
8 11/8/71 7 None s 952 Ice, wind 
Truck involved 
9 11/21/71 6 s 816 On film 
(head-on) 
10 11/28/71 2 s 272 On film 
(sideswipe) 
11 11/28/71 NA On film 
(bump) 
12 12/11/71 7 s 952 No record 
13 12/25/71 6 $ 816 No record 
14 1/4/72 9 $1224 Forced into bar-
rels by truck 
15 1/10/72 4 s 544 No re"'!ord 
16 2/9/72 3 s 408 On film 
(snowy conditions) 
17 2/15/72 9 $1224 On film 
(too dark) 
18 4/29/72 9 None $1224 Driver fell asleep 
* Based on an average cost of replacement per module 
TABLE 5 
SUMMARY OF IMPACTS WITH FITCH BARRIER AT I 64 - I 264 INTERCHANGE 
IN LOUISVILLE; NORTHBOUND DIRECTIONAL SPLIT FROM I 264 TO I 64 
TOTAL 
HIT MODULES REPLACEMENT 
NO. DATE DESTROYED INJURIES COST REMARKS 
1 11/7/71 18 $2790 No record 
2 1/29/72 19 $2945 No record 
" 10 $1550 Vanda1is.m 
* VANDALISM 
FIGURE 6. 
FIGURE 7. 
Fitch Inertial Barrier Installation at I 75 -
5th Street Interchange in Covington; Gore at 
Southbound Exit Ramp 
Fitch Inertial Barrier shown in FIGURE 6 
after an Impact 
FIGURE 8. 
FIGURE 9. 
Fitch Inertial Barrier Installation at I 64 -
I 264 Interchange in Louisville: Northbound 
Directional Split from I 264 to I 64 
Fitch Inertial Barrier shown in FIGURE 8 
after an Impact 
FIGURE 10. Hazardous Gore on I 64 in Franklin County 
FIGURE 11. Gore shown in FIGURE 10 after Contour Grading 
FIGURE 10. Hazardous Gore on I 64 in Franklin County 
FIGURE 11. Gore shown in FIGURE 10 after Contour Grading 
TABLE 6 
COST ESTIMATION SUMHARY 
INSTALLATION INITIAL* TIMES REPAIR COST TOTAL HODULES TOTAL HAINTENANCE TOTAL COST 
BARRIER DATE COST HIT COMPARISONS REPLACED COST TO DATE'!= 
FITCH 
Mainline exit 
northbound~ 
Kennedy In-
terchange Aug. 13-14. 1970 $5978* 4 $146/modu1e 18 $2628 $8606 
HI-DRO CUSHION 
Southbound 
secondary, 
Kennedy In-
terchange Septe 1970 $6100 4 $ 60/hit NA $ 240 $6340 
HI-DRO CUSHION 
Northbound 
secondary, 
Kennedy In-
terchange Sept. 1970 $62 75 1 $ 321 NA $ 321 $65 96 
FITCH 
I 75 - 5th St. 
Ken ton County Nov .. 5. 1970 $1513 18 $136/modu1e 100 $13,600 $15,113 
FITCH 
I 64 - I 264 
New Albi:tny In- + 
terchange July 2, 1971 $3738 2 $155/module 47 $7285 $ll,023 
- --------T~~1 •• ...1.-.~ ~~~ .. ~"' -~...1 •• 1 ....... , cores-, etc. for initial installation (no stockpile) t 5% tax on modules, etc., 
sand,labor and equipment usage for initial installation. Does not include any site preparation or gore area 
modifications. 
T 10 barrels were destroyed by vandals 
TExclusive of unused replacement modules in stock 
FIGURE 12. Earth Berm C0nstructed Around Media
n 
Bridge Piers 
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